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Abstract: In this paper, we assess the challenges of macro-universities to incorporate sustainability
as an integral dimension of their activities and institutional development, and as a public higher
education institutions that have an important role in sustainable development in the Global South.
To this end, we analyzed the efforts oriented towards incorporating sustainability into research
and teaching agendas, as well as the campus management activities of the Universidad Nacional
Autónoma de México (UNAM), a university with national presence and a community of more than
420,000 people comprising students, academics and administrative staff. UNAM has historically
been one of the most important research and teaching institutions in Latin America. The analysis
incorporates quantitative and qualitative data, relying on information sources such as the databases
of the University regarding research and teaching, institutional documents and interviews with
key actors. This study argues that inter-institutional articulation is a key factor to integrate the
increasing sustainable initiatives promoted in the last decade but also one of the main challenges in
the consolidation of macro-universities as sustainable universities.

Keywords: sustainable university; public university; macro-universities; institutional design; global
south; Mexico; UNAM

1. Introduction

The importance and potential contributions of higher education institutions (HEIs) to sustainable
development were formally recognized since the early 1970s in the Club of Rome report (1972) [1] and
the Stockholm Declaration (1972) [2]. However, it was not until the 1990s that universities began to
formally commit themselves to the development of a sustainable world. One of the first and most
important initiatives in this regard was the Talloires Declaration (1990) [3], a ten-point action plan for
incorporating sustainability and environmental literacy in teaching, research, and campus management
that has been ratified by more than 500 colleges and universities around the world. This first initiative
was followed by many meetings, statements and reports, as well as the founding of international
associations focused on promoting sustainability in universities. More recently, these efforts have
been endorsed within the framework of the 2030 Agenda [4], composed by 17 goals and 169 targets
through which the United Nations seek to promote sustainable development worldwide. This Agenda
identifies universities as key actors for the generation of knowledge and the education of future leaders,
decision makers, entrepreneurs and citizens and proposes that the incorporation of sustainability in
the governance, management and culture of universities is valuable in itself and has potential value
for the implementation of sustainable trans-sectorial initiatives.
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Over the last two decades, HEIs have progressively introduced sustainability into research,
academic plans and campus management [5,6]. Some of them have achieved substantial progress in
this process; in general terms, however, the progress has been uneven if we consider the different
topics included in the idea of a sustainable university or the realities of HEIs in the world, and there
are still many challenges to overcome [7], especially for HEIs in the Global South, a subject that to date
has received little attention.

This paper analyzes the challenges faced by macro-universities for integrating sustainability into
their substantive tasks through the case of the Universidad Nacional Autónoma de México (UNAM).
The preliminary results of this research were presented at the 2018 International Sustainable Campus
Network Conference. We consider macro-universities as those universities that: Have the highest
enrolment rates nationwide; cover different areas of knowledge in the natural and social sciences,
technology, humanities, arts and culture; conduct research and postgraduate teaching tasks in national
and international arenas; receive a significant percentage of the national budget of the higher education
system; and are in charge of the custody and development of important national historical and cultural
heritage [8].

For the development of our case study we propose the following research questions:

• What progress has the UNAM made in the incorporation of sustainability in its substantive tasks
(teaching, research and extension of culture) and the management of its campuses in the last
10 years?

• How have these initiatives contributed to the transformation of UNAM into a sustainable university?
• What are the main challenges that this institution faces in order to consolidate itself as a sustainable

university in the future?

2. Literature Review

The literature on sustainability in universities has developed widely in recent years. The main
topics discussed in these studies are: Management tools for green campuses, contributions of
universities to sustainability and education for sustainable development [9]. The analysis of the
challenges faced by HEIs in consolidating themselves as sustainable universities has also been central
topic in this literature. Following Brandli et al. (2015), we distinguish between external and internal
challenges [10]. The main external factors identified are the lack of interest and commitment of
government bodies and the public in sustainability [11,12]. Amongst internal factors, the lack of interest
of university authorities and the consequent lack of resources dedicated to this area [9,13–15] stand
out for their importance. The low priority given to sustainability in the management and development
of universities translates, in turn, into the absence or inefficiency of a sustainability office responsible
for promoting and coordinating activities linked to sustainability in universities [12,16]. The literature
explains this situation by referring to the lack of knowledge on the importance and implications of
the sustainability of universities [17,18] and on the potential of sustainable management strategies
to minimize costs and recover investments. Other obstacles frequently mentioned in the literature
are the lack of planning [10,15] and management instruments [15,19] to integrate sustainability into
university activities, as well as the absence of specific goals [20] and monitoring mechanisms to
measure the achievements made [21]. Some authors also point out that although a growing number of
HEIs are making efforts to include sustainability in their planning and activities, the analysis of the
sustainable development plans and strategies of universities shows that they often lack a holistic vision
of sustainability [12,17] and that they usually prioritize the teaching and the operational management
of university campuses [18], whereas they neglect research and culture [21]. In this investigation
we are particularly interested in the discussion of the conditions that affect the organizational
change for sustainability to become a “whole institutional approach” in higher education institutions,
as outlined by the United Nations Educational, Scientific and Cultural Organization (UNESCO) Global
Action Programme on Education for Sustainable Development [22]; an important emergent field of
research [23,24].
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Speaking specifically about research, the literature highlights that promoting interdisciplinarity
has been difficult because universities still have a disciplinary structure [5,25–28] and academics have
been trained in disciplinary traditions and lack epistemological, methodological and theoretical tools
to establish an interdisciplinary dialogue and develop problem-oriented approaches [14]. Furthermore,
publications and academic evaluations are mostly organized following disciplinary criteria and there
are not enough incentives for researchers to become involved in interdisciplinary collective projects [29].

In regard to teaching, the importance of developing specialised study programs on sustainability
issues is underlined and, at the same time, introducing sustainability in all the study programs.
This process is considered a key indicator of universities’ commitment to sustainability, yet it is
recognized that universities face great challenges [30,31] in the construction of an interdisciplinary
practice, and the integration of sustainability as a part of the knowledge and teaching tools of
teachers [32]. To date, the development of new programs focused on sustainability issues has been
successful, but the introduction of sustainability as a transversal dimension in academic offers shows
slower progress. The main factors that have hindered this are the lack of a clear institutional mandate
to consider sustainability as a transversal element of the academic offers of universities and the
institutional capacity to act and acquire the necessary academic tools to do so [33].

Regarding the operational management of campuses, the literature identifies as central obstacles
the diversity of uses of university facilities, including research offices, laboratories, classrooms,
libraries, coffee shops, auditoriums, sports facilities, and administrative rooms; the divergence of
interests between researchers, students and administrators [12–14]; and the lack of implementation
of sustainable technologies. Such technologies, aside from improving the efficiency of resource use,
contributes to the diffusion of sustainability principles in the university community and allows
developing strategies that can be implemented in other contexts, following the model known as ‘living
lab,’ where university campuses are considered privileged spaces for applied teaching and research
around sustainability [34,35].

3. Case Study Description

As stated above, this paper reports a case study focused on the process of incorporating
sustainability into the substantive tasks of UNAM, the main university in Mexico and one of the
most important research and teaching institutions in Latin America. UNAM was formally constituted
as a public university in 1910, although its history dates back to 1551 [36]. Its central campus is
located in Mexico City, a large and complex urban area with important social and environmental
challenges [37,38]. This campus, known as Ciudad Universitaria (CU), was inaugurated in 1952 and
has an extension of 730 hectares, 32% of which is occupied by an ecological reserve. In 2007, the central
area of CU was acknowledged by the United Nations Educational, Scientific and Cultural Organization
(UNESCO) as a world heritage site, describing it as:

“[...] an exemplary monumental set of twentieth century modernity that integrates urbanism,
architecture, engineering, landscaping and arts, associating these elements with references
to local traditions and to the pre-Hispanic past of Mexico. The set embodies social and
cultural values of universal significance and has become one of the most important symbols
of modernity in Latin America.” [39]

CU is home of an important part of the activities of UNAM, but the University also has other
eight higher education campuses and 14 high schools in the metropolitan area of Mexico City, aside
from six campuses for regional development and multiple research units in other states in the country,
with a comprehensive community of more than 420,000 people comprising students, academics and
administrative staff [40]. Given its public nature and its human, physical and financial resources,
UNAM has a great potential to influence the sustainable development of the country through its
activities of research, teaching and extension of culture.
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Our analysis shows that UNAM has been a fruitful space for initiatives linked to sustainability
in research, teaching and campus management over the last 10 years. However, it also suggests that
until now the University has not succeeded in transforming the multiplicity of existing initiatives in
the field of sustainability into a sustainable university project. Based on this case study, we suggest as
a research hypothesis that the large size and organizational complexity of macro-universities scale up
the organizational obstacles faced by universities to consolidate themselves as sustainable universities,
and therefore, that inter-institutional coordination for sustainability it is a particularly important factor
to consolidate sustainable university projects in this kind of higher education institutions.

Understanding the challenges and opportunities faced by macro-universities when integrating
sustainability in their tasks is relevant for different reasons. Given the extent of their enrolment
and resources, these institutions have an important potential to spread the principles of sustainable
development, contribute to a better understanding of complex socio-environmental problems, develop
innovative technological and organizational responses to address sustainability challenges, and train
high-level professionals in this field. Moreover, given their social prestige, these universities can also
have an important leadership for the promotion of sustainable practices in the cities where they are
located [41–43]. In Latin America, we have identified 37 higher education institutions with these
characteristics. There are, no doubt, similar institutions in other regions of the world, although, we do
not have enough information to date to identify them. Taking into account only the number of students,
there are at least 20 universities with an enrolment similar or superior to that of the UNAM worldwide,
these are mostly located in Asia, it should be noted that an important part of the enrolment of some of
these universities corresponds to distance education schemes.

4. Materials and Methods

The term ‘sustainability’ has been widely used in several fields, and different definitions have
been developed over the past decades. Our analysis uses a broad definition of this concept that
takes into account two of the elements around which there is greater consensus in the literature:
(1) The reference to a scheme of use and management of ecosystems and natural resources that does
not compromise their future survival persistence and (2) the integration of environmental, social and
economic dimensions in academic analysis and problem-solving proposals. The operative definition
of the areas and actions that can be categorized as ‘sustainable’ in a university implies methodological
decisions that are reflected in the monitoring of their performance and the definition of priorities
for their management. The present study considers in this field research, teaching and campus
management activities linked to natural resource knowledge and management, environmental impacts
of human activities and explicit references to the term ‘sustainability.’ The data for this research and its
treatment are described below:

(1) We identified databases that contained information about the activities of research, teaching,
culture and operation of university campuses in the last decade. To analyze these databases:

• We defined over 100 keywords (in Spanish and English) from the analysis of the main
international treaties linked to sustainable development.

• We first undertook a categorization exercise based on an automated word search.
• We conducted a qualitative review of the first classification to ensure that the selected records

were associated with sustainability.
• We graphed the databases resulting from this last step to infer the behavior of the number

of initiatives linked to sustainability in the areas analyzed (teaching, research, extension of
culture and campus management).

The databases analyzed with this procedure are listed below:

• The plans, study programs and courses were consulted in the database of the UNAM General
Directorate of School Administration (DGAE).
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• The theses were consulted in TesiUNAM, a database that digitally registers all the theses of
the University.

• Research projects carried out by the UNAM researchers was consulted in the database provided
to us by the UNAM General Directorate of Institutional Evaluation (DGEI).

• Publications of UNAM academics were consulted in the Web of Science database.
• The continuing education activities were consulted in the UNAM Coordination of Open University

and Distance Education (CUAED) database.

To complete the information obtained through the analysis procedure previously described we
consulted various qualitative sources that we analyzed through a content analysis approach:

(2) The institutional pages of all the academic dependencies of the UNAM, to know their research
lines, programs and departments.

(3) The last 10 annual reports of all the academics and administrative entities of the University,
to identify infrastructure initiatives related to sustainability, to know if they were documented as
part of a larger project and whether they were followed up in the years after their first appearance.

(4) Meetings with data managers about campus operations and with different actors who have
promoted or have been responsible for sustainability initiatives over the past few years.

The data collected in our research have different limitations, especially those that concern the
operation of the campus. It should be noted that at the UNAM there are still no institutional
practices concerning the reporting of initiatives linked to sustainability and, as result, information,
when available, is scattered and fragmented. This situation imposed certain limits to the
methodological design of our study, which is mainly an exploratory study that sought to make
a diagnosis of the initiatives linked to sustainability that were carried out at the University over the last
decade. For this same reason, we do not have the elements to thoroughly investigate our hypothesis
and develop a strategy to accept or reject it. However, the information obtained allows us to better
understand the analyzed process and provide valuable elements to improve the institutional design of
the UNAM and other macro-universities to consolidate themselves as sustainable universities.

5. Results

According to the latest data, UNAM has 349,515 enrolled students, 40,578 academics and 30,024
administrative employees. The teaching and research activities of the University are articulated
through 15 faculties, five multidisciplinary units and eight national schools, 14 high schools, 34 research
institutes, 14 research centers and 10 research programs. UNAM also has 135 libraries, 26 museums
and 18 historical precincts under its charge. This section describes the main initiatives linked to
sustainability developed at the UNAM in the last 10 years. The presentation of this data is organized
in five sections: Specialised Research and Teaching Centers, Teaching, Research, Continuing education
and communication of science and Campus management; through this exercise our first research
question was, namely: What progress has UNAM made in the incorporation of sustainability in its
substantive tasks and the management of its campus over the past 10 years? The following section
discusses some of the most important implications of the size and organizational complexity of the
University in relation to efforts to foster processes of institutional innovation towards sustainability;
addressing the other two questions that we initially raised: How do these initiatives contribute to the
transformation of UNAM into a sustainable university? Finally: What are the main challenges facing
the consolidation of these initiatives in the future?

5.1. Specialised Research and Teaching Centers

UNAM has five research entities focused on sustainability, their creation is one of the best examples
of the institutional support for the development of research and teaching in the sustainability field at
UNAM. Table 1 list their names, the years when they were founded, the year of their first institutional
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background and their location. Besides, there are also more than 30 entities with departments or lines
of research related to sustainability that are explicitly mentioned in their official documents, as well as
many other faculties and institutes with academics who individually work on research related to this
field. The main research topics are climate change, biodiversity and biological conservation, sustainable
technologies, analysis of pollutants, environmental restoration, political ecology, environmental
governance and policy.

Table 1. Research entities specializing in the study of the environment and sustainability.

Name Institutional
Background Foundation Year Location

Ecosystems and Sustainability Research Institute 1996 2003 Morelia, Michoacán
Environmental Geography Research Center 2003 2007 Morelia, Michoacán
Climate Change Research Program — 2009 CU, Mexico City
Renewable Energies Institute 1985 2013 Temixco, Morelos
National Laboratory of Sustainability Sciences 1 — 2014 CU, Mexico City

1 A part of the Institute of Ecology.

5.2. Teaching

UNAM has an enrollment of 349,539 students: 59% undergraduate, 9% graduate and 32% high
school (DGAE, UNAM, 2018). The teaching activities and training opportunities at the University have
evolved for more than a century, integrating a wide variety of perspectives and institutional actors.
Its academic offer actually includes 41 postgraduate, 123 bachelor’s degrees, 36 technical careers and
two high school programs.

The international agreements linked to sustainability in universities consider both the inclusion
of study programs specifically focused on this area and the inclusion of sustainability as a transversal
dimension of the educational offer of HEIs as important, since all disciplines can contribute to
sustainability. However, as it was noted above, the literature identifies this as one of the most
complex areas in the process of building a sustainable university. During the past decade, UNAM
has incorporated sustainability in its training offer both through the creation of programs focused on
sustainability and by means of the incorporation of courses on sustainability in pre-existing programs.
This process has taken place from the 2000s, and especially from 2010. Currently, 6% of undergraduate
and graduate programs are focused on sustainability, 18% have an area of specialisation on this
subject, 40% include courses related to the field while 36% have not yet incorporated the perspective
of sustainability in any way. Figure 1 shows the distribution of undergraduate and graduate programs
classified by their link to sustainability of their objectives and curricular plans.
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These data show the contributions of UNAM to the training of experts on issues related to
sustainability. However, the transversal incorporation of the topic in the academic offer of the
University is still partial, and until now, disciplinary approaches have been privileged, both in
the field of the natural sciences and in the social sciences. Considering the limits of disciplinary
approaches in the field of sustainability, in 2015, the University created a postgraduate program in
sustainability sciences, an interdisciplinary program focused on the study of sustainability problems
and the development of applied research. Until 2017–2018, this postgraduate program had 157 Master’s
students (of which 26 had already graduated) and 57 PhD students. Table 2 lists the academic offers of
UNAM linked to sustainability at the undergraduate and graduate levels.

Table 2. Specialised study programs and programs with an area of expertise in the environment
and/or sustainability.

Interdisciplinary programs focused on sustainability

Postgraduate programs Sustainability Sciences

Specialised study programs on the environment and/or sustainability

Undergraduate programs
Sustainable Management of Coastal Zones, Engineering in Renewable Energies,
Environmental Sciences, Sustainable Materials Sciences, and Environmental
Engineering.

Specializations Savings and Efficient Use of Energy, Environmental Law and Environmental
and Ecological Economics.

Study programs with an area of expertise in the environment and/or sustainability

Undergraduate programs

Biology, Ecology, Earth Sciences, Geophysical Engineering, Technologies for
Information in Sciences, Agricultural Engineering, Chemistry, Industrial
Chemistry, Agricultural Administration, Law, Territorial Development,
Geohistory and Architecture.

Postgraduate programs

Earth Sciences, Engineering, Physical Sciences, Biomedical Sciences, Teaching
for Higher Secondary Education, Biochemical Sciences, Biological Sciences,
Marine Sciences and Limnology, Chemical Sciences, Law, Economics,
Geography, Architecture and Urbanism.

The incorporation of study plans and programs focused on sustainability has been reflected in
the increase in thesis projects related to the topic, especially in programs focused on the environment.
We identified 5594 theses linked to sustainability between 2008 and 2016, 5.6% of the theses concluded
during this period. It should be noted that more than 200 of these theses were written within
the framework of study programs that do not include any subject related to the environment or
to sustainability, showing areas of opportunity to consolidate the inclusion of this topic in the
curricular offer of the University. These theses come from different programs, such as Actuary,
Visual Arts, Computer Science, Latin American Studies, Philosophy, History, Mathematics, Medicine
and Odontology and Pedagogy.

5.3. Research

The UNAM reported 7783 research projects between 2008 and 2016. The research areas with the
largest number of projects at the University are Physics, Engineering, Biochemistry and Earth Sciences.
In this period, we identified 540 projects focused on issues related to sustainability. A total of 82% of
the projects were focused on research and 12% were oriented to the development of teaching materials
and knowledge dissemination activities. The main subjects addressed in the research were structure
and functions of ecosystems (18%), pollution and sanitation (10%), sustainable technologies (7%),
renewable energy (7%), climate and global change (6%), biodiversity (6%) and sustainable production
systems (4%). Of these projects, 80% were financed by UNAM and the remaining 20% by the National
Council of Science and Technology (CONACYT).
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Figure 2 shows that since 2011, the number of projects developed in this field has significantly
increased. Fifty percent of the research projects identified as related to sustainability belong to the
areas of Biology and Chemistry, 31% to Physics and Mathematics and 10% to Social Sciences and
humanities. Only 1% of these projects were registered as multidisciplinary research. The most frequent
disciplines involved in these projects are ecology, biology and earth sciences, whereas Economics is the
only discipline in the area of the Social Sciences and Humanities with 10 or more projects related to
sustainability in the period analyzed.
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Based on the Web of Science database, we estimated that between 2008 and 2016 UNAM
researchers published 39,881, these papers represent almost 28% of the scientific publications of
the Mexican academy in that period. Between these, we identified 3346 publications related to
sustainability, 8.4% of the publications produced by UNAM researchers in that period. Like the
projects, the publications that deal with issues related to sustainability have also increased in recent
years. Figure 3 shows the increase in the number of publications related to this field between 1980 and
2017, particularly accentuated in the areas of Biology and Chemistry.
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Again, it is important to note the low number of publications in social sciences related to
sustainability. These data show that research at UNAM still has a long way to go in order to build an
interdisciplinary practice in sustainability studies and suggests the need for institutional guidance
and support to promote and strengthen collaboration between research centers integrating social,
economic, ecological and technical disciplines in the field of sustainability to consolidate UNAM’s
potential contributions to address sustainability issues.

5.4. Continuing Education and Communication of Science

UNAM holds more than 100 events a year related with sustainability open to the researches,
the students and the general public, it should be noted that the CUAED database includes detailed
information only of around 10% of these events. Figures 4 and 5 show some trends regarding these
events in the last decade based on the available data.
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The University also has three permanent seminars related to this field that organize periodic
meetings on specific topics: The University Seminar on Hydrocarbon Research, the University Seminar
on Socio-Environmental Risk Studies and the University Seminar on Society, Environment and
Institutions. The last two of them have a multidisciplinary approach and have made various initiatives
that seek to position the environmental agenda in the public debate.

The most important unit of the University in terms of communication activities related to
sustainability is the Science Museum ‘Universum,’ located within the main campus, which houses
several permanent and temporary exhibitions of these topics and offers courses and workshops related
to environmental issues. The University has another four museums that focus on these subjects:
The Zoology museum in CU, and the Geology museum, the ‘Chopo’ museum and the ‘Casa del Lago’;
all of them located in the downtown area of Mexico City.
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5.5. Campus Management

In the last 10 years, different initiatives have been carried out to improve sustainability in the
management of the UNAM campus. However, no database concentrates this information and no
general report has been made to concentrate this data. Through a content analysis of the section
dedicated to the infrastructure of the reports of the entities and dependencies, for the last decade we
identify at least 24 different projects that address different areas of management and 854 mentions to
different sustainable management initiatives. It should be noted that there is no follow-up mechanism
to these initiatives, some of these are short-term initiatives and others have been ongoing for years,
but this information is not available. The largest number of initiatives reported are linked with energy
and, secondly, water. Figure 6 shows the distribution of these initiatives distinguishing them by area
and the year they were reported. Most of these initiatives have taken place in CU, the main campus
of the University, but some of the new campuses of the University have been important spaces of
innovation for sustainable management.

Sustainability 2018, 10, x FOR PEER REVIEW  10 of 16 

 

5.5. Campus Management 

In the last 10 years, different initiatives have been carried out to improve sustainability in the 
management of the UNAM campus. However, no database concentrates this information and no 
general report has been made to concentrate this data. Through a content analysis of the section 
dedicated to the infrastructure of the reports of the entities and dependencies, for the last decade we 
identify at least 24 different projects that address different areas of management and 854 mentions to 
different sustainable management initiatives. It should be noted that there is no follow-up mechanism 
to these initiatives, some of these are short-term initiatives and others have been ongoing for years, 
but this information is not available. The largest number of initiatives reported are linked with energy 
and, secondly, water. Figure 6 shows the distribution of these initiatives distinguishing them by area 
and the year they were reported. Most of these initiatives have taken place in CU, the main campus 
of the University, but some of the new campuses of the University have been important spaces of 
innovation for sustainable management. 

 
Figure 6. Reports of sustainable management of university spaces. Note: Elaboration based on the in 
the analysis of the annual reports of the entities and dependencies present in the “University Reports” 
published online (http://www.planeacion.unam.mx/Memoria/). 

This section describes some of the most important initiatives for the sustainable management of 
campus operations at UNAM. 

5.5.1. Ecological Reserves 

The campus of CU includes a natural reserve of 237 hectares (just over 30% of the campus 
extension), established in 1983 in order to protect a unique high-elevation xerophilous scrub 
ecosystem that hosts at least 1500 native species and 317 exotic species [43]. In addition to its 
contributions as a habitat for biodiversity, this reserve is an important area of water catchment for 
the south of the city, an area with continuous urban growth. It also makes contributions in terms of 
noise and temperature damping and CO2 uptake. The objectives of this reserve also include 
knowledge dissemination, research and teaching. In sum, this reserve is the only really protected 
natural area in the city of Mexico. 

In addition, the UNAM is directly involved in the management of other five national reserves in 
the country, where it contributes to the study and conservation of ecosystems:  

• The National Park Isla Isabel, Nayarit. 
• La Isla Socorro, that is part of the Revillagigedo Biosphere Reserve, Colima. 
• The Biosphere Reserve Chamela-Cuixmala, Jalisco. 
• The National Park La Malinche, Tlaxcala. 
• The Biosphere Reserve Los Tuxtlas, Veracruz. 

0

10

20

30

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Energy Mobility Green areas

Conservation Water Responsible consumption

Building Normative
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the analysis of the annual reports of the entities and dependencies present in the “University Reports”
published online (http://www.planeacion.unam.mx/Memoria/).

This section describes some of the most important initiatives for the sustainable management of
campus operations at UNAM.

5.5.1. Ecological Reserves

The campus of CU includes a natural reserve of 237 hectares (just over 30% of the campus
extension), established in 1983 in order to protect a unique high-elevation xerophilous scrub ecosystem
that hosts at least 1500 native species and 317 exotic species [43]. In addition to its contributions
as a habitat for biodiversity, this reserve is an important area of water catchment for the south
of the city, an area with continuous urban growth. It also makes contributions in terms of noise
and temperature damping and CO2 uptake. The objectives of this reserve also include knowledge
dissemination, research and teaching. In sum, this reserve is the only really protected natural area in
the city of Mexico.

In addition, the UNAM is directly involved in the management of other five national reserves in
the country, where it contributes to the study and conservation of ecosystems:

• The National Park Isla Isabel, Nayarit.
• La Isla Socorro, that is part of the Revillagigedo Biosphere Reserve, Colima.
• The Biosphere Reserve Chamela-Cuixmala, Jalisco.
• The National Park La Malinche, Tlaxcala.

http://www.planeacion.unam.mx/Memoria/
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• The Biosphere Reserve Los Tuxtlas, Veracruz.

5.5.2. Water Management at UNAM, Pumagua

The water supply in the main campus comes from three wells given to the University by the
National Water Commission. Considering the serious problems in efficiency of the water supply
system in Mexico City, where losses up to 40% are estimated [44], the University created the Program
of Management, Use and Reuse of Water in 2008 with the goal of achieving efficient water management
within the University. This program considers three aspects: Hydraulic balance, water quality and
promotion of social participation. As a part of this initiative the University also created the UNAM’s
Water Observatory [45], an open-access digital platform that tracks consumption and water leaks
in real time. So far, this program has been implemented in the CU campus, where it facilitated
a decrease in the average volume of extraction from 100 to 70 L per second between 2008 and 2016,
despite the increase in the number of users from 131,682 to 185,000. A similar initiative began to
be implemented in two teaching and research units located in the eastern and northern parts of the
Valley of Mexico (the Faculty of Higher Education of Zaragoza and the Faculty of Higher Education of
Acatlán). Pumagua has also been involved in projects outside the University and has been a place for
students training in water management topics.

5.5.3. Strategy for a Sustainable University at UNAM, EcoPuma

In 2009, the University created a Strategy for a Sustainable University at UNAM. The main
activities carried out within the framework of this initiative were an environmental hallmark for the
university dependencies that make efforts to reduce their environmental impact and the design and
implementation of the “EcoPuma” program [46], an initiative that promotes practices to reduce the
environmental impact of the university campuses in the following areas: Waste, energy, water, mobility,
green areas, construction, purchases and electronic administration. This initiative has promoted the
sustainable management of campuses in the University and implemented some valuable initiatives,
such as a waste management program, replacement of a part of outdoor lighting, publication of
guidelines for sustainable construction and purchases, and various outreach activities. Yet, to date its
capacity to influence the management of university campus operations is limited both in CU and in
the rest of the campuses of the University in Mexico City and in the country.

5.5.4. External Campus

As noted in previous sections, the UNAM has multiple academic units in the country, including
three external campuses (Morelia, Michoacán; Cuernavaca, Morelos; and Juriquilla, Querétaro) that
integrate various research institutes and four National Superior Study Schools (Escuela Nacional de
Estudios Superiores -ENES). Below we describe the most important initiatives towards sustainability
in some of these decentralized venues.

• Campus Morelia, Michoacán.

This campus includes seven research units, three of them address sustainability issues:
The Institute for Research in Ecosystems and Sustainability, the Center for Research in Environmental
Geography and a Unit of the Institute of Materials Research focused on sustainable materials. This
campus also houses a National School of Higher Studies (ENES) that offers 13 bachelor’s degrees and
five postgraduate degrees. Several of these programs have a close link with sustainability, between
these: The degrees in Environmental Sciences, Ecology, Geosciences, Sustainable Materials Science,
Social Studies and Local Management; and the postgraduate degrees in Biological Sciences, Earth
Sciences and Sustainability Sciences.

The operational management of the campus also include principles on sustainability, particularly
in the ENES, that was built more recently and considered sustainability in its architectural design and
planning, implementing various strategies, such as the establishment of a wastewater treatment plant,
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a rainwater harvesting system, the installation of drinking water fountains to avoid the use of plastic
bottles, an energy saving program, a solar panels for water heaters, a landscape project that decreases
the water used for irrigation and contributes to the conservation of plant species, a waste management
program that includes garbage composting and recycling, and a bicycle loan service.

• Campus Cuernavaca, Morelos.

This campus also includes seven research units, among them the Institute for Renewable Energies,
that offers a degree in Engineering in Renewable Energy and participates in the postgraduate courses
in Energy Engineering, Engineering in Materials and Physics. This campus also has two other research
units where key issues for sustainability are addressed: The Institute of Biotechnology and the Regional
Center for Multidisciplinary Research.

The main initiative for the sustainable operation of the campus is the separation of waste and the
composting of organic waste through the Integral Solid Waste Management Program [47], which has
been operating since 2014. Through this program, in 2017, the campus recycled 8 tons of urban waste
(paper/cardboard, PET, bags, glass, tin, aluminum, batteries and iron) and transformed 90% of its food
waste and 100% of its gardening waste into compost.

• ENES León, Guanajuato.

This ENES does not have an academic profile oriented towards sustainability, but it has
incorporated sustainability in its campus management since its foundation. Its campus has
a sustainability office [48] that promotes different initiatives, such as the installation of solar panels for
outdoor lighting, a system for the free use of bicycles and the design of a bike path, a garden area with
native plants irrigated with treated water contributing to the capture of rainwater, the installation of
drinking water fountains and an electronic waste collection campaign organized by the students.

6. Discussion

The previous section shows that, over the last decade, multiple initiatives related to the
environment and sustainability have been initiated at UNAM. Some of these have had a short-term
nature, but many others are the result of institutional efforts to include sustainability as a priority of
the University. This is the case with the formation of several research centers and study programs
specializing in sustainability issues reported in the first two sections of our results. Another example is
the formulation and implementation of strategies to reduce the environmental impacts of University
activities in the design of some of the new UNAM campuses in the country, such as ENES Morelia and
ENES Leon. However, until now, many of these initiatives have remained isolated and this has made it
difficult to consolidate them in the long term. Besides, the existing initiatives respond, to a large extent,
to the projects and interests of particular actors within the University and are not based on a general
diagnosis of the advances and pending of the University in this field. The lack of an overall vision of
the advances, priorities and challenges of the University to become a sustainable university makes
it difficult for the University to address, in a systematic way, the pending tasks and overcome the
obstacles for its consolidation as a sustainable university. Among the areas that the University needs
to strengthen for this purpose, the present study suggests: To extend the academic offer in subjects
related to sustainability at the undergraduate level and include subjects on sustainability in those
programs that do not yet consider the subject, for example: Administration, Arts, Computer Science,
Philosophy, History, Mathematics, Medicine and Pedagogy; to promote interdisciplinary research
agendas around contemporary socio-ecological challenges; reformulate the campus management
schemes to give priority to sustainable strategies in all university campuses and define indicators to
monitor the performance sustainable management strategies implemented; to include students and
the university community at large as key actors in the sustainability strategies of the University; and to
enhance collaboration with public and social actors in order to address the sustainability problems of
the cities and regions where the university campuses are located.
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The obstacles and opportunities that UNAM have faced and still faces in its efforts to incorporate
sustainability into its substantive tasks and campus management are multi-faceted problems. From
this case, we highlight the importance of a university joint project that guides the transition
towards sustainability in universities [49–52] as part of the construction of a “whole institutional
approach”, as outlined by the UNESCO’s Global Action Programme on Education for Sustainable
Development [53]. Amongst the institutional challenges for the development of sustainable universities,
researchers have identified the divergence between academics, students and administration staff
members as a potential source of power struggles and divisions [54]. This discussion is relevant for
all universities but is particularly important for macro-universities, such as UNAM, where visions
and subgroups multiply, making the articulation of a sustainable university initiatives not only more
complex but also more important. UNAM consists of more than 130 entities and dependencies with
their own histories and contrasting visions about the priorities of the University and the role of and
importance given to sustainability. The size and complexity of its organizational structure, the diversity
of institutional actors and the institutional inertias that have developed over more than a century have
hindered both the construction of a unitary sustainable university project and the implementation of
a transversal program of sustainable campus management. At the same time, it is important to consider
that the initiatives carried out in this field often receive positive responses from many members of the
academic community and have a broad social demand, showing that there is a field of opportunity for
the growth of these initiatives that the University has not yet fully responded to.

7. Conclusions

To better understand the process of incorporating sustainability into the substantial tasks of
UNAM, one should begin by considering the common perception of sustainability in Mexico as
an issue secondary to other social problems, such as poverty, lack of security and lack of democracy.
This perception is present both in political areas and in multiple social spheres. It permeates the
definition of research agenda and the teaching priorities within universities, underestimating the
impacts of environmental degradation on quality of life and social welfare, as well as the fact that
investments on sustainability are crucial for the present and for the future.

To contribute to the development of increasingly sustainable societies is one of universities’
essential tasks in order to comply with their social responsibility, especially for public universities of
the Global South. The UNAM Institutional Development Plan 2015–2019 acknowledges environmental
crises amongst the main contemporary challenges faced by the University and commits to incorporate
sustainability perspectives in teaching, research, communication and culture, as well as in the structural
and operational aspects of its campus management. However, the lack of articulation of existing
sustainable initiatives and the multiplicity of missing areas, discussed in the previous sections,
suggest that the University faces institutional challenges in translating this political will and the
broad set of initiatives implemented to date in a systematic and sustained process of transition
towards sustainability.

This research confirms what has been exposed in other works that point out that to incorporate
sustainability as a core dimension of academic activities and decision making in universities
these institutions need to make important changes in their governance schemes [55] and identify
organizational development as a key factor to strengthen transformational processes towards
sustainability [23,24], institutionalize it and ensure the continuity and consolidation of the sustainability
projects over time. From the meetings we had with actors who have promoted or have been responsible
for sustainability initiatives at UNAM, it seems clear that this demands not only clear leadership and
will from university authorities but also the support of key actors at all organizational levels of the
universities, processes of dialogue and construction of agreements to articulate existing initiatives,
and an inclusive and participative strategy that involves students, academics and administrative staff
members and that encourages collaboration within university communities.
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Among the topics of future research regarding the incorporation of sustainability in the substantive
areas of the UNAM we consider important to highlight: A meta-analysis of research projects and
publications to identify the most studied topics and those that still need to be promoted; a network
analysis of the academics involved in these works and the extent to which they are incorporating inter-
and trans-disciplinary methodologies; and the spaces and strategies used by researchers to link and
influence local contexts.
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